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(57) i&wtm*(Dmm) 

KjfcMcfc 9 ftSKItlWJhJBt^^- y$:Mt5l3 cox 



W I h Bt <t 9 4 5 R **B6 th JR ✓ < * - > £ Jfcj£ f 6 & 3 60 X 
f£E»IW ikR^ * - > £ JB/S-T 5 '< * - > Mf&JLm t , 
5 Xli2{c8E«co^'«^ — ^JKfiSt^te, 
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(2) 



S2928391f 

4 



5X^^r^trC £ $r^t#m<!: "TSUI 3k« 5 iCfBttcox* to 

*t3m hmiss^^® m £tix\,^z mtKc^-r r * mix £ 
m*^- w t znm t-tzmxm s \z&wl<ds<*— >m 20 

«: «9 S##£|**i-5XS£^if;L££#» 

&&c&1rZ>z\tlz£*)^ Sfifc^^^-rsxS^tpr 30 
1 2] ^_b(c^$nAcT%^±(C^T^ 

flMEU^* h'<*->'£^*^ i LTffiSBW«*R|«S 
lh/g£fc*fLT K^^^^^oT^iEWm^ 
ItWikK J: «9 ft 5 KlfKihJBK* - > £ ^fig^ 5 j£ 3 (O 
XS<b«r«XL^^->^fiK*jfe^v^r, 
*MS*3«>XSli, «rtE**3RK»Kjt«t*lc->y 
^#£*iT^5£ tic, WIS*«aiKI*K.ihWcatL *o 

y^^^^ff*oTffil2R»WihlKSr^ric-r-5Xa^* 

\zmmztitz blmm ik wear l t u * h '<* - 

-5„ 50 



. , SL&Ttt, %Mt LTIiKrF^*->-^u--- (&g2 
48nm) ^/^/fH^bftJ: 9 £ Itt >5 e 

T L £ 9 #> % Uisx bm\ZterthffltL1z<t£\i^ft 

*wT, ftiSTte, i£t*5fe<OU^;* hJm^?>A#t£#) 
Mi-5fc«>«c:, h)R^Tfc:*«5RS»B&Jfcl» (Or 

ganic Bottom An ti — Reflective Coating: £AT, 

x*mmz*s\,*xn, mizkRctm-tz> 0 ) zftm-tz*? 

WT, 01 (a) - (e) £r*BE[|CL&4S£ % 

mi (a) ;c^-rj:p^ N t«kii 

ltKl2«r*i«|L^:a, ID 1 (b) tc^^ptc. 
R*tWJhMi2w±(c % ^^Icou^ hit) 451/^ 

^{c, 01 (c) (C/Tf J; 9^. ^^i^ffl^tu 

tiAcu^^ h^l3tcJtLrm«^3S^ff^? C<ticj: 

^(C. Si (e) lZ^i-£o\Z y Ui/X b/<? — >-15 

^>^€rff^oT, *«*Ri+B6.±K!2lc*itt5t'^^ 

^E^J:?JcW«»fi[*rB«.ihBli2€rfflt^ 

LT h'y-f^y^^y&nteimz, «F«XKMKihK 
l2«c-+«fe8Ctt^5g^ LS t > i: v ^ P^M. #MXSMK.ih 

mm. ^v^>^&ftteo&fcMftizft±-r?>'< 
mz*—7£>fc<r>tt%\X'fo*>iztb % -km&fc mm \\-.mz 



5 



(3) ' 



12928391^ 

6 



l®*fC#5£fa^£ft-0>5 (NEC:©ZR<b, No. 2 p48 

i?* hm\cttTzmRttfrfa±-rz>km'g£i%x\<^ 

(LGSemicon Jeon>b, No. 2 p522, 8a-T-7) 0 

£r(DmM) 20 
kz\*>*K *&&W#mK Cl2/02&<Dtfx&m^X 

sxt, ci2/02M<ntfx&mi,-x-#mmfcMffi±mictt 
^-c^y^^ymmtLxte, m^^^^y^^^mm^ 

WZKD^ yf^y-gimZ. ftiftS ftTV^ t *fC, f** 30 
ft"CV*5^r >'<—Zl*ffijLX\,*Z> 0 

^\ >^-21^f^^(C^ott6^(C(i > m 1 0>iW*fS 

*£22A. m 2 OiliJ^-li^22B>Rt/m 3 <D®\J7W l M22Ct>m 
m^22A, ^ 2 <D{|fJ^rm^22BS.^m 3 <D^mi^22C(C 

tt, & i <Dmm&mm23A, m2<DMm&m t M23BRrjWi 
s <Dmm^m.m23c^bmmmtfnnL^^&m^^ 



tei*^m&tE\&£ftLxm££tiz 0 -ttefrh. 12 comj 

;>7®f£22BtCliJg l co^^22AlCit-<rf4tS^120' 

^3<7>^m^22C(cii 

m 1 co^J^m@22Alctt-<Tteta^l20* iiix^^^m 
^«^5o (*K ^1 -m3C0^^^23A-23C 

tztb<DTnm>fek LX<D&l'ftis25tfs9itfbh,X\,*Z> 0 U 
£f£25lCI*Stl 4 CO& l m&m.M26frb<'<'< T XMmtii'gJZ 

^<"21F^(C^A^5^ii6<7)^/^^A^^ : t : ff>iXT^6 
<i:#=[C s ^-^>'^--21F^coEE77$r0.1Pa'-10PaaS{C^J 

wt, min^y^^ymmzm^^xftteomm&g. 

(a) % (b) ^BBUftds&ttW-rs. 

(114 (a) lZ7jk-t£y\Z x i/V =i ^VzlsMKO 

£o tfU is\) =>R430±jcKi¥i50nioW.*« 

46^ K^*->45£7fc/£-r5 0 

B4 (b) tc^-TJ: l/^ h^ - * — >45 

£r-^^ £ LT*«^R»RitJR44lc*tLT K7^x 7 
^>y&fttey 0 Z.<OV?^^y^l/y'<ny*v-t*3k{* 
1* [Si] ^i-ii*)-C*>S 0 

■ i*L (Ci5^T. LEP (Lissajous Electron PI 

asma) fi. ^ 1 3 <7)^/1^^^23A, 23B&t/23C7li> 

^77£r^U RF (Radio Frequency) te^ 4 <7>i^i^&^; 

^2675^bW^^n6^<^T^^^7i^^^r/^: 

77£r^L-C^5 0 LEF^t/RFcoS^i-o^TIi, t*T(c 



50 



(4) 



2 9 2 8 3 9 It 



7 



C 1 2 /0 2 


20/20 (s.ccm) 


L EP/RF 

/ 


5 4. .2 4/1 3. 5 6 (MHz) 
3 X 1 0 0 /7 0 ( W) 


EE 


5 (mT 0 r r ) 




- 5 CC) 



t>&#T'£>ofc 0 ft. [^2] (c^o^r, operate. 7 



20 — V^i^Sr^U dense^te^ vt> k^^- 

^1X^6, open&tfdense^S^l-o^Tfi. J^T 



40 



50 



(5) 



12 9 2 8 3 9 1 5§- 



(S2) 



10 



AR Clyfl/- h 

r 


1 6 0 0 (A/m i n) 




± 2 . 0 (%) 




— 0 0 2 u. m (o n p n) 

— 0. 0 5/im (dense) 




CO 











* (dense««) T?«U *«*S*tB»ifc»44eOT*«T? 
Nz /O2 7k<011* &m t *T*«5RK»BJhJKlc# L Ttf * 

^^SSRi urn, m^^^y^>^^ig^ffli^ - <t 



40 



*aajR35a> e> l & t ^g^sss^ urn. 56mhzco mm 

«^«ite®36d^l3.56MHz<7>JS5j^««^^Sl^r$ix5. 
ft , Ritt^Sa /U32COftti^(i^ ^s<— 31 

BUTt***'. ^••f 31tCfi % =c-~y^^mx&-? 

7.7u — =l^ ho- Ltft^- 31P^(CigA-r 

— 31rtW£E^S:0.1Pa-10PaS«(cM»-r5^-?K5K> 

(a) , (b) ^#BU!c^e>ttWf6. 

1214 (a) lc^i-J:9{c, > "J > >7 :n'Ml<7) 
±lc«fc->y a >«MkJ«42€r»*Lfc», »**->y 
(bfll42<7)±{cT)tl!fiIct LT^-Ky y 3 >lft43£*lt«|-*- 
60 ^cof&. tf'J *>'J 3>m43<n±(C^l50nmCO^ 
^R»IWihllS44&t/u^^ M&$r«S2fci£#lLfcf£, 2£u 
hli:^Ltx 7 f >/t^f-f^otuy^ MIS J: 9 



11 



(6) 



$2 9 2 8 3 9 If 

12 



&(c, 04 (b) C^tJ;9(:, — >45 

<t LTW«*R»Ribflt44(C»LT K7-f at* 

tt [*3] tc^-ra^r^So ft, [«3] ic*>^t\ 

ICP (Inductively Coupled Plasma) 11, ^ 1 <7}JwiJIji£ 



4] ^f>^6«t9l:, '**-Wfc£ftfcW«*KA«* 



C«4] 



N 2 /Oi 


20/20 (seem) 


1 CP/R F 


13. 56 (MH z ) 
3 0 0 /7 0 (W) 




5 (mT o r r ) 




10 CC) 





1 6 0 0 (A/m i n) 




±2. 0 (%) 




-0. 0 4itm (open) 
-0. 06 urn (dense) 




GO 







50 
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(7) 



^292839 1^ 

14 



fct^ra^aaE^jjf y *>y =»>^43(ce^^ix6co 

(3R I co g ft 6 it VXDM&^fk) 

y ->y =yBt«cM3sn^55^i-5sfticoi>-c 

SHiQKH^ftfcflMcrtU »rfi]"r5i22im±<7?fSllH^0.3 
S3* WifcR (C *t L X Cl2 /02 ^ O ^ ^ > ^ £ ffi ^ 5 
y = >«fi*«»S»B6Jt«Jcj: 9l§bnt^^ H21 

> * tiCl2 0/&#^i§#JiC frft-T 5 z <t Id ft 
::t\ Ci2^^(cot^-c%x.6<h,.Ci2^^{i. ^o 
tfy ->y ^iH^yf>^t^t', 

"f, T^T-fr^tf y ->y 3>IKt>3iy^>^$n-CL 

z<nittf> % b'<*-><nm*mmc*s^x 



x y fy^t50)T% HtJiE<7553J®»iTlfe^'>y 

&&X'hZ> 0 . 

10 *f*«W#«fi, S4Mfc»aE&ESCA 

»W) lcJ:9#«Lfc««. y 
5 Z t Lfc„ 
^:t\ ^IeK ttfflLfc*««K»RjfcJR^*f» (ffi 
D ° n &:CD9:T;>< y :/ y ^l — !7-y->f ^>**t§3) [zM 

^wT% N2/02^^/^tCo^r%^5o N 2 /02^^^li 

30 rttStLfcTifiJK^±<c*«^R»RihJgt*ii«-r6* 1 

^^^Srfflv^T ^*^>?&'iftj:vXfrmJj}tm 
Ttfy *>y =3>M^wSi$r^tpTife^^y^>^tfc 

/ < * — ^ »t j n I c c - s 1 1 * 9 s r* M- ip l r / < ^ — > m m 
so ^itWtitt^o 
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(8) 



12 9 2 8 3 9 If 

16 



~ S02/02^6o^/^{c^{t5so2ic^-r5o 2 w 

*WJh-C#5 Q 10 

>^^^ti, gtffc^A^-yu (COS) £^fr;tfXT-£><5 
C<z>j: o\z.-TZt. C0SttS02(cJt-<-Cf«{fc;Ljiv><o 20 
**^Jc«6*2^^->»fig*«fe«:, AMBUSS 1 

fi)ct6l20Il<!:, u^h/^-y^^^HT 

tizjjmkmm. xyfy^ctinas^sii 

50 



tut* /^x^^Ki, Tmm<Dmffi<nmdh<DX$ z 
xitTmm&mmizfcCT. m. 

^j:5/7 X-^feaftfr «r»36-r 5 Xg£*tf wH s i 
9#*Li\, ceo J: £«±fcg|#1-5Sj5fc 

mmTz z t \z x V sfifc#£i&*-r axs&^fr c £ 
mto*f«.it£-&z>zb&'e£z<D'e. s«Jlk»»-«-<5 

S 2 (0/<^-y|gS*s^ s lift, g«£ 
ifefrlTSr £(^£9 S 5 X»*:dtf t & 

!20/^-yM*ife(OSfi!c»»*ilii, g*£_h 
^#t5:i:ia^ srt#Mft*-r*x»fc^tfc: 
i<?)J:p(:f5<!:> S^±(ca#-T5 S^^^^it 

fijtt5l20Ii<!:, u^^k^->^7^;Ht 
v^^tT/jroTRWWiK^<^--v«:^fiJti-6xe«:* 
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(9) 



I292839lf 
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J&ipya a # — tfisT&ntf *<D ? h(0'J?tj:< k h 1 off) 
IU1 (a) - (e) fl, «*&t/*ISW<0«-||Jft^j8 

113(1, v£m&v*&m<D&*m»i&\£K&'<f--> 

.114 (a) (b) 11, tS3l5X^*l6M^#llft^ 

dense'^ * — v£BCQ^-&^K)l[ £ ?>B§^ £ ^^tedr* 

J?mzm*x. /7X-7^i^^OTy >>y ayi 
<nr\"< fir* x&mt£ititk to, ^w>-y-^x 

^•j£tcioi/>r > ^x^&sotf^otf^j^&u^ y 
*>y =^m<nri"( X%mt£-tttzt$<n. 7is 

^teHczfe^T, ^^X^iagi^^^^a^t/^y y = 

Hi If*. *^^ofg6<75HiS^(c^-5^^ — >ffM 
o^W *'£^<fc£-t££:£ to, /M>t-fX 



HI2H, *«W<0»6(03ll£JK««c«-5^^->^«: 

y *>y 3>R(o^u>r ^-y-^xsr^k^-ar^tto, / 
>y =>«05.^u>r x&mitzitizt to, 

10 di4(l, W^ol 6 <ot Wi:i6/^->M 
1115(1, ^^0^7 0Hffi^li{C^-5><^ — >^ 

ni6fi, *&W(DWi7(DnmmM^&Z'<*-^Bf$. 

20 to, apfRftBB t^—r-r ? ^%Lk<nm&*7*-t 

mxhz>o 

Hi7(l, **^<o»7<oj|16^lBjc«s^^->JK* 
^jfefCio^T, hXu- hO*D**rSS£^{fc£-£;rc 

(ii^£^-rii-e£>£ 0 
H18I1, «^(Dl8(7)»ii:l5^^-yM 

[11911, ^^<7)^8^^|jB6^{c^5^ a ^->^ 

30 #»c*i^-c\ 7kmtifm*mk£itttk$<o, 

[I20fi, g^iMiic^s/^-vM 

(i22(i, *¥&w<Dmi2<onmMmtz&zs<*-isMf& 

40 [¥£W&nm-tZ>tztb<n®B:(nBm) 

o^-cRwrsds, *<nnnmkLx. &nm&mz&& 

t^/^-VMlglCO^ti 1 (a) - (e) 

if, 1 1 (a) iZ7f:-rj:?ic^ #y ->y =2>mx o 

»MihJKl2Srl«SIL^». Ill (b) C,TtJ:9lc, W 
^^S:#+iy7ihB^12co±{c % Ttfv^GOL-;/* h J: 0 ^6 u 

so ^ic, III (c) (CT^i-J; 9(-, ^^^t^ffl^tu 
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(10) 



82928391* 

20 



lc4S>fcif*as, tfc$fcoDfc*!>lC % B2Ulfl%Lft:ff1 (Db'y 
^ K^^^yf" V ^(C^ol X T^^ LTV^fc, T 



so, /o. 


3 2/8 (seem) 


LEP/RF 


5 4. 2 4/ 1 3. 5 6 (MHz) 
3 X 1 0 0/7 0 (W) 


EE tt 


5 (mT 0 r r ) 




2 0 OC) 



9, Hi (d) tC7jM-<fc9lc, hJ8Si3ic:fc{t5& 
0 1 (e) (c^-f «fc ? ic, u^^ h^* — >I5 

(» 1 <&H16»ffi) 



40 



50 



(11) 



^2928391^ 
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me) 



22 



ARCX7? 1/- K 


2 0 0 0 (A/m i n) 


i&i #b 


X O . 0 \ } 


t4- Till 


^*u. uoum v. o p e rw 
.+ 0. 0 6 /im (dense) 




CO 











h^^ — ^45^*«*K»tl&JhB!440*j«j>-e*>SC t ao 
*frWJtJ«440^ * - >{{«(C C - S t v * 5 Jg-Ctt* It 

K»BSjhBl440T*Bl3ftSsKy *>U = ^/&43co^T-<feo 

m2(Dmmmmn. Micas*! ^ncs^^t^^ 



S) (Oa) £<^^#x<fc9*5^:y^>^#;* 

It* 3 fc^-c*>a a C0S<&»^tt-50.2 < C-C*>5fctf>* C 
0SI2S02 : -lO.OtfC) lC[f<T«ffcUJ1^0-C* 

K4&*ir\&s, tt^cofc^lc, H2C^lf;^l co K7 
**f*l± »7] i:/7ti9t'fcor, ^y^-v^*Ht 



50 



(12) 



2 9 2 8 3 9 1 ^- 



23 



24 



US 7] 



COS /Ox 


20/20 (seem) 


L EP/RF 


5 4. 2 4/1 3. 56 (MH z) 
3 X 1 0 0/7 0 (W) 




5 (m'T o r r ) 




2 0 (t) 





1 8 0 0 (A/rn i n) 




± 3. 0 (%) 




— 0 . Olwm(open) 

— 0 . 0 3(i m ( d e n s e ) 


^ U 5> U n >JliS 


CO 







[*8] (c^-T J: 9 |c\ COS/02 ^(7)^ v^-Xftf** 
ffl^6»ft'^*-«KSWK.itlKO-+ifeKft (0pen-0.01 
y m, Oense-0.03^ m) (i. [^2] {C^-fCl2 /0? ^ 
<7>^y 3 L >y#*&m\<*Z>t&&<D^rf£$cm (0pen-0.02 
A/ m. Dense-0.05y m) [^6] ICtM"® 1 «OH 

JfcJBfficosOz /Oz Tk^x- y * ^ ^ # * £ ffl ^ 6 *§^<0^i£ 
(0pen + 0.05^ rru Dense + 0. 06 » m) lClf<"C/J> 



so 



25 



(13) 



Jg2 9 2 8 3 9 1 

26 



COS/Oz &#*$:m^-ht. COSfCC&tf Sri^^ftT 

2/|/3yJ»43iZ)i*-Cfcotb % Sz^-tfy *>y 3>flg43 

L 6 <h J r ^ * 20 
[»9.] 



S o 2 



LE P 



f± fl 



ft, [^9] <7)S02/02icfcit5x»i02^x(^fi^fflr* 40 



J; ?lc, *y^v^aw*«*K»WihBl44W-+S*su 

W«*R»B*ihlR44^tedS^^^ h/<*->45<0^jE 
«t9 fc*t<ft*<!:, uyxh^- 

v45Srffli>r^y >>y =>j»43ic»Lr^y^>^«:tf 

ft 7 /<*-v{fc£n*:;Ky y =i >K43eo-+&^aC 
bixsa*Jc»Dx.r, W«*R»KJl:R44«c^&gE«>3&s 

t)^t'fe6o ^ffcft I C f 2 S02 /02 ^ (7) 3L y ^ > ^ # J* ( d io 

[*9] (c^-riSOr-^So 



^>^43^^®(C*5l>T^, Si<b S £^j£t£^Si£Cl 

£^RJCttfcit^TSL< tei*0>T\ # y y = >R43 
#y ->y ^i43ct)in«4Ut^t\ h#!±<d 



/o 



20/X (seem) 



/R F 



m<ou& 



5 4. 2 4/1 3. 5 6 (MHz) 
3 X 1 0 0/7 0 (W) 

5 (mT o r r ) 

~10 (TC) 



(14) 



£5292839 I 



[S10] 



27 



28 



ARCX-yf I/— h 


1 5 0 0-2 5 0 0 (A/m in) 




. ± 4 . 0 (%) 




— 0. 0 2^+0. 01w.m(oDen) 
-0. Q3~+0. OHm (dense) 




CO 











dense'* * — V^^^-^^tbfi^^: LtV>5 0 

(116 ^<b^<bri>#J: 9tC, 02^^c7D^^lOsccmJ^± 



— >-45C0Th& J: 9 ^^:#< ^6^^<t9^0z^^cor^ 
4(C^L;£t$^<Ot>GO<b: Lfc 0 

ot, s^^>^tt^#fil3RSIItlKihK44& Ltll^ 

tt^#e>n, *y > »j ^>^43<tcoiiw«:^^a^fr- 

'J >y =>B§l43<c^ffi^ix^55^L/j:^Ji(c, 



(15) 



3R292839 I % 



29 30 

(Sill 



S02 /O* 


20/20 (seem) 


LEP/RF 


54. 24/13. 56 (MH z ) 
3 X 1 0 0/7 0 (W) 


EE t> 


5 (raT 0 r r ) 




X CC) 



[&1 2] 



ARCl'yf 1/ — h 


1 8 0 0-2 0.0 0 (A/m i n) 




4. 0 (%) I^T 




-0. 0 3 ~ 0 . OOum- (open) 
-0. 0 3 ~ 0 . OO^m (dense) 




CO 


spy ->u 3>«i©jffn 


J* L 







31 



(16) 



^2928391^ 

32 



fcoT, h/<^-X45 J ?»W«*K*rW.±IR44^« 



r#y >y =x>si43(c*f Lr^y^v^^rtf^^ * 

ihJR44<D±JC#ft-f 6 S/&#^*m^7k5*£&JS LT 
9* *y v-y =>R43(D/N # ^->^tt(C5Fa3ftS 
3££-r£©ft^&>5 0 

S5<DHjffi^ffi(C^V^Tt, (212{C7FLfc^ 1 CD h'7 

* 5 <D|IS&7l5ffil;:« 5 ^ ^ > ^cOol . y ^ v ;T ^ □ ir 
**f*f4 [*13] «w^iS9T-*?oT, «14] tt. ^ 
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( 17 ) S2928 3 9 1^- 

33 34 

[«13] 





ARCX-yf >^ 






SO: /0« 

= 20/20 (seem) 


N 3 

= 100 ( <5 r r m ^ 


L EF/R F 


54. 2 4/1 3. 5 6 
(MH z ) 
3 X 1 0 0/7 0 (W) 


54. 24/13. 56 

\ i vi n ^ j 

3X100/70 (W) 


EE 77 


5 (mT o r r ) 


5 0 (mT o r r ) 




-10 (t) 


-10 (t) 




6 o n— 


1 5 # 



[&1 4] 







(i) <z><^ 


2 0 0tf g/8-f >f^xA 


(l) + (2) 


40(t g/8-r y^-6^j\ 



[*I4] ^b^^ctyC, A a WXSMKlhtt44(C^t so t TS0? >r K 7 ^ ft o y 



(18) 



35 

S roSt»tffSr Lfc^^li200// g/8-< >^S«-C*>* Q 
-niCJtLT, ««^R»KihlK44(C*rLTS02#*£ 

7 ^ — m\z x *) s ^sa^^r Lfcism^4o g /8-r > 

ttoT, W«*R*tRih8l44(c*fLT:S02^S:ffl^ 

C«l 5] 



12 9 2 8 3 9 l^- 

36 

So 

(£6<0?UfcSflB) 
JS#£$**^#*«;ll;fN2#* «t 9 46/7X^Jji 

35 6 <Z>3HftJgffiK:« 6S0z ^ffll^fMSM 
JhBt44«C*r-r5^y^V^^a-fe^ftfef:(i [^5] (c^ 

f± [*16] «c^i-iB9r-S>5o 



SO 2 /O* 32/8 (seem) 



LEP/RF 5 4. .2 4/ 1 3. 5 6 (MHz) 
3 X 1 0 0/ 7 0 (W) 



BE ~h 5 (mT o r r ) 



r^nmoyum 2 0 CC) 
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(19) 



1292839!^ 



37 



(£1 6] 



3a 



N 2 


10 0 (seem) 


L EP/R F 


5 4. .2 4/1 37" 5 6 (MHz) 
3X100/70 (W) 


BE 


5 0 (mT o r r ) 




2 0 CC) 



EI 4 (a) «d^-r*«^KS*KihK44Sr. i4 (b) 20 
5ltS02#*&Jfl^T60%taa5tf> K^^^ /^- 
^^SrLfeft. tfy^y =>>'K43«rNz;ef*J:9tt<5?'7 

0 8 tit, N2^j:9*S^7X^05fti3l«Ff81St^5K!; 

*>y = >jK43<o^u^ xsr^b^-frrtt # 

0§i^$r7FLTV^ 0 ^— "Sr.-f ^/Hfcli, If— 3t£ 

£>o 30 

0 8 <fc 9 ic, #y '>y ^>'j^430>/U^>' 

><7)#®<o[M]db#;*:£ < , S^W3©^#<g| 
5fctf><!:#x.<bix5o N2#* J: «9 /^^Xyo 

$aS^P B 1 £308tf» *>908>(c ft < -*"5.r£lCj;oT. ^ y 
->y a >«43±*>'<— t 1 -f ?'l'$k&il$i'P£l£%Z£tiiV 

o^«9 % #y *>y 3^430 ^f-f vimxicg; 
iaot, ?Ky ^>y 3^^43^1/1/^^ h>-<^—>45(7) 

$ -ti: 5 w t X' # 5 0 
y ^>SI(7)33c0^u><>-^-<X^^fb$itfc<i:eco v ^ 

*y -> y ^>m3±lcWMLfzt$(Oft^ftf£fctttizJ: 

5o 50 



•y--T X£0.5*i m^^0.05/z m^Tvh^ < -f Slcffo 

\t, ^y v-y =2 >m43±<Ds<— ^/u^cii^>tr^ 

60 7 P 7X-e^ON2^^0H^?rlOmTorr7if^l 
OOmTorrlCf^<i-5w<!:^ < i:or, # y y =1 >-fl^43Ji 

#y >y 3y§43o^L/^ >im xtn^tteTK y *>y =x 
>-^43<^^®(7)iyi I f}i{c^ ct^7 x-^^a^(ON2 ji*<r>is 

u>?* h^^->450±cos^co^©1^^ig:^L. Zft 
UliOli. X7X-7^i^(ON2^xco^^^s^t/^y > 

y 3 v^43coi/uw xzmtz-tttzt #<*\ i/u 
^ x<t *f y *>y = vjR43-L0v<— f 1 ^ ? /\sWt<n 

y > y = >«43-hicfiM+ L ft t # <£ o 

T# H Tio 9 , iS3&/8-f yf^xAt^lt^ 

{!l0a>b#/^5<fc ^y >-y n>^43CO^U^ V 

x\ * y *>y =* >i^43±tfVN o — *r-< ^/u»H:B'>Lr^ 

5 0 N2#* «£ ^^S^yX-^^o^x^g^zO 

sccm/^e>80sccni£;C£< f5l<!:(:J;ot, ?K y yy^ 
>flH43_k<7VN-7 ; ' ^/u»li«'>$-d:5 Z £ 6 C 

y *>y ^>8M43^io<7)DJ]db(c^(:r^7x^^(ON2>y 
*<7)#x?fcffi£^< -r^ - ^icj: ^ , ^y>y=ivp43 

mini, Nz^^ii^/jr^r^x^^iKc^ita^y 3 



39 



(20) 



S292839 If 

40 



tzt #^*^«*R»lc < fcoT;fr*> h LT*>0, 

T\ y ->y =i VR43±0<— ?/U&{i$c'>LTV* 

s 0 n 2 #*j: ^sx^x^&jitc^tsv'y = 10 

> * x ✓ m l <D rS £ - 1 CTC ^ «b 5 or I c i^i < -f 5 n <!: I c J: 
oT. *y ->y =» l/^-h©'*— ^ -f 

o^o, *y *>y v 
-y--r xi>^-m#y ^>y ^>^43^®oBQdb(c/^i:rN2 

t?x h'<f — V45<Z>±<DS^O^©<&2:{£tf£U ClixIC 
Hll2{i. N2#* «t 9#S:/7X^JS(d;fcttSLEP'* 

&tf*y *>y = ^«43<^u>r ^iMx^fts-e; 20 
tzt$(o^ ^y-jxttf!) >^y =i^43±o/<- 

!f-3t^Sr5Ky ->y 3VK43±«cBa*tLfct#«>* 

Hl2^b»**5 <fc 5«c. #y ^>y = ^K430^u>f > 
iNTX&O.Sju m^bO.OS/i m£T'/h£ < f^lCffo 
T, ^y ^>y =>R43±0^— rw^^*H*^LT^> 
60 N2#* «t 9 #6:/7X^#i^(c:Jo(t5LEP^ 

7— &50wa>bi50W£T*#<-r<5:: ticiot, #y 30 

v-y VJI&43 JitfV*— r ^/^Sr^^-tfrSC^T* 

rtt^y 3>fflt43*ffi<ooDdbtcjci:r, n 2 ^^j:'9 

#5X7X^&^(C;fc(t5LEP/<!7 — <^Z>Zt 
(c£ 9 . #y v-y 3 >m43RXflsi>* — >45CO± 

I213J*. N 2 #* «fc 9&5X7X^&Jllc:fct*5RF^!7 

-&t/#y *>y ^>m43co>/u^ ^-y-^ x&mtz^tz 
<t#co, ^t^f vif-^x^y ^y =j^M43±(0^— t- 40 

— tf-ftSrtfy =>m42±lcmttLfzt$<nyt^&) 

013^«b5>^6<t ?«C, #!/ *>y =»>8f43cOi/u^ > 
•y-^X^rO.5^ mfrhO.QSn mit''J>$< t6i:{^o 



t, ^y ->y 3 >m43±<Ds<— ^^ftiia^Lt^ 

5 0 £Ac/N2#* J: 9 &£:/7X^&Jl{C:fcrt5RF'<7 
-Sr50W^e>i50W*r-^:^<-f 5:ti:«tot, #y ■> 

y ^ >-m43±<ns<—7- 4 ^/u&£fc£'>£it5 ^ £ ^T*£ 

6o 0^0, >^y *>y 3>^43(7)^u^^-th^xt>i>r 
i^^y >y 3>M43^@<7)[u]i{b(c^i:TN2^^ J: 

-f^/i^fttt, 1P— ^>y =>«43±^.«*tL 

/8-r yf ^x/nt^lti/^o 

# y >> y =r van, WSiKXttTEOSlR^as 

x-^&m&fmz 0 <b90#(cg <ts:i:iaor, 

SrWJc^oTKWLfc^, X^^ic^ott^ , 

S7 0»|(l *T«*S«*IBihR(c»LrS02* 

yy3yr> X A4ilrWtSZ(!:l:J:»), ^y^y 
3>R43, — >45&tf*«*R*tlS±JBl44 

w±icff&-r5 sf&ft*#^zm@toz%itLxf&2:-f 
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41 

mi 7} 



(21) 



12928391^ 

42 



SQ 2 /O* 3 2/8 (s c cm) 



LEP/RF 5 4. 2 4/ 1 3. 5 6 (MHz) 
3 X 1 0 0/7 0 (W) 



BE il 5 (mT o r r ) 



T&$mt$<DU8Z 2 0 (<c) 



±ICKB IT 1 »Ppiai«i-rs o 

«^tLT^5 0 /^f^/^lt if— 3fe£ 
#y v-y =>K43±(c.^L^<i:#03t^^SttlcJ: 

(Hl6te. ->y jLs^i&jf^y h^u- McJ; 19 10 

ox,\z.i)m Ltzt %<d. mmmm t x y > y = >jR43± 

ftJi, !f— *«r*il *>y = ;'JK43±IC«J+Lfc£ £ 
f ^xaT'^ LT^5 0 . 

ti^-tirStCf^oT, /-Ky v-y =*>B§l43±<7>^-;r -f 9 
/^IklM^Lrif^d^ AD*RB#BS!^60&^±(c/j:5i:, 



(§117*2. ^Q^T&SirTDS (Thermal Desorption 
mass Spectroscopy) X 6SO2 ^c5^^^tij5^^ £ Odi 

saunas* s^^co^<h^gi^^^LT^ 

v^t K^-f^^^V^Lfc^. v-y n>^^xN4l$r^^ 
fi^u^ b'<*->45±<OS^GD^g^7^<fcLT& 

->y ^>">^/N41^^7KT^-r6^<!:{c e t 0, # 
y ^> y n >jg|43. i/^ h^^"->45atf#«5RK*«6 

Kfcbftl^s, it&cO/c£>{C, (H2{C^LA-^1 CO h'7 

ihfll44ic 5 ai y *f- > ^wx 5/ ^ > ^ 7* d ir * 3M4= 



50 



f 



(22) I2 9 2 8 3 9 1 f 

43 44 

1^18] 



S O2 /O2 32/8 (seem) 



LEP/RF 5 4. 2 4/ 1 3. 5 6 (MHz) 
3X100/70 (W) 



BE ^ 5 (mT o r r ) 



Tgpm&ojgug 2 0 cc) 



3 e ^-^*/M&ii> i^-if— ft£j#y *>y ^>^43 
gll9(t, i/y =1 > £^^41 ^TO^coTkgfelf *C*5tr% tfc 

^rf-^Pel^^y '>y =i^M43±(7>/<— r-f ?/l> 

T*tt^ra£l£6lC{£oT, TtZV isy ^ >J!g43_h<7V<— 7^ 40 



«-L*>»*a*e>. *«^R*fS6JhJR44S:S02^^S:ffl 
l/>T K7^x5/fy^tf;i, *> y ^ > ^^n41 ^r^7K' 
T*i5fe^-T6r irCi 9, tfy i^y ^^43^:^1/ h 

h^-?^ — V45&tJ«*«»K»KihlR44±(C#aE-f 
^^•yfv ^3£B £ fflt\ y ^ > ^iicoi lid) 

lh JR 4 4 i C *f "f 5 ^ y > ^ <7> =c y *j- \s 7 -f o ± * ft 



50 



( 23 > 12 9 2 8 3 91^ 

45 46 

[*1 91 



SO2 /O2 3 2/8 (seem) 



LEP/RF 5 4. .2 4/ 1 3. 5 6 (MHz) 
3 X 1 0 0 /7 0 (W) 



JEE f] 5 (mT o r r ) 



TSm^cDra^ 2 0 CC) 



^m^mjistma^n ^xsoz^^^m^^x 20 
*>y =>$*'M\RTf&m&&ttto±m4&*v9c 

C0^ffil>fc o ^^fis TMH (Tri-Methyl anmonium Hy 
drooxide) *±)8»tLr*J9, T/U;& V &Jg£r^£# 

«r* y > y 3 >JR43-Llc«Mt Lfc <fc # 0#3£fftfcK&Nc 

»rS&*T-tfei*^3w£{cj;«K * y *> y =1 >Bfl43&t>' 
lk«t44tt>TifeflS£ LT^y v-'J =»>Bl43^ffll>fc^, S 



LEP (Lissajous Electron Plasma) ^^<nW> 1 60 K7 *f 
^y^v^iSBftifl^fcas, -JUCft^T, fl|;Ltf % RI 
E (Reactive Ion Etching) , ECR (Electron Cyclotron 
Resonance) , ICP (Inductive Coupled Plasma) 
CP (Transformer Coupled Plasma) ji3ZM<F>'? '7 X-^W 

(miocommmm) 

^^lhM44(C^f It, ^ a y ^T'fo 5C12/02 ^COJi 

fc5 e f*K fBl0<oHftJK«B-CttfflL3tW«*RltKJh« 
<r>tfn (^o°d^.:CD9:T ^ y ^7, :/ y ;r — [7 -7^ 
tt») tcii, #W<rcg*iOppiog«a>->!; =>*s«A* 

[^20] ic^-rigor-^^o 
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(24) M2 9 28 3 9 1 f 

47 48 

(S20] 



C 1 2 /Ol< 


20/20 (seem) 


I CP/R F 


13. 5 6 (MHz) 
3 0 0/7 0 (W) 


JEE ^ 


5 (mT.o r r ) 




1 0 CC) 



AR Cl-yf 1/ — h 


2 0 0 (A/m i n) 




± 3 . 5 (%) 




— 0 . 05/xm(open) 
-0. 02(im (dense) 




. CO 







x ) 3 >*^#«&R»WiklliS44*co> «; =3 >^ CI2/ (Ili^IMi) 
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(25) 



Jf52928391^r 

50 



e«w ih^44«c^t lt\ ciz /o? & tcsoz # x a? mm 

[522] 



C 1 2 /SOi /Oa 


10/10/20 (seem) 


I CP/R F 


13. 56 (MH z ) 
3 0 0/7 0 (W) 


EE 


5 (mT o r r ) 




1 0 OC) 



[312 31 





1 5 0 0 (A/m i n) 




±4. 0 (%) 




0. 0-0 urn (open) 
— 0. Olum (dense) 




CO 







[*22] «c^-rao-e*)6. 

^»tttt*fi [*23] (C^-riiDT-£>oT, 
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(26) 



^2928391^ 

52 



mo<nmm&mizis\**xn. [^21] i^-tj: ? jc, 

U-v?* h''*->-45<7)^i£J;9 < ^ is* 

h^^-^45at/W«KR*tWib»44*^^^ <t Lt^ 
•J ->y =>IB43»^Lr^y^>^$:tT/j:9 
£#y 3»K43<0^^ — >-+&dS3e»LTL* 9 £ 

7^/w«cJ:«9 3iy^v^$ix, ifcSJEWv'y 3>/&$^■ 
***EltWiLJR44<D^S»^£ < #531 
l/^ h^^-V45S^«»K«KJtK440^ 



I'S** h^^->45-^W«»R*ri»ihBl44 

^colffl ^ ^WiWJ $ *t 5 ft V$> 5 <!: % it h ti 
(Sff!20>jS«flSJg) 

««3RR*tl».lkJR<D*m (ffi B D o£:CD9;Tp< y 

7X7^I*#|i % [^24] tfcot, -f ^" 

[^25] tC^ii^T^^o 



40 



( 27 ) «2 9 2 8 3 9 lf 

53 54 . 

[*24] 









f 


C 1 i /S.Oi /Ox 
= 1 0/10/2 0 
(seem) 


N ? 

= 10 0 

(sec m) . 


I C P /R F 


13. 56 (MH z ) 
3 0 0 /7 0 (W) 


13. 56 (MHz) 
10 0/0 (W) 


BE -h 


5 (mT o r r ) 


10 0 (mT o r r ) 




1 0 (*C) 


1 0 CC) 




6 0 %:*— A— 


9 0# 



(2* 2 5 ] 





* > i> n^r h t>' 7 7 j m 


(l) co^. 


1 6 0 p. g/8 -f >9-0x./\ 


(!) + (2) 


3 0 a g/8 -f >=f-0 
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(28) 



12928391^ 

56 



tfrCOj&jgrte, Wtig/Ws?- !)x/^feof: 0 (l) & 
(2) O^x^^^tT^oAc^tcji, (i) co^x 

*«3SS*rtS JLK44IC** L TC12 /SO2 /Oz Srffl l^T K 

a $ n t ^ 5 tc^ <-< r * mm & swra-r 5 ^ <t * 

^(Cfi, «B-T5Sfi!c»«:l»*i--5aft*W:*>5^ % m 2 2 
iCT^i- J: 9 |c. u>?^ h/*^ — >-45CD_hg|5#^ — 



ft, Si2^>HiSflgffi«c*>i^rii, §***i§?23(;><^tx 

10 tZ*>X\ 3R\2<r>m&MffittL* K7^x 7 f-y^f 

20 rtfxzm\,\ mn&xfm\2<DnmMmic&\,*xKcu/ 

S02/02^^O^^5 L >^^^^^v^Ac75^ CiXfb(cRx. 

HBr/02^co^^ N HBr/S02/02^co^/^, CF4/HBr/02 
3k<Dtf* , X(^CF4 /CHF3 /Ar/02 ^co^c y ^ > ^^/x 

%tz, m\o^m\2<Dnmrm\z^^x\±, m^^z^-t- 

ICP (Inductively Coupled Plasma) Jj$:<DWi 2 CO K7 

E (Reactive Ion Etching) „ ECR (Electron Cyclotron 
Resonance) .TCP (Transformer Coupled Plasma) X 
30 li. LEP (Lissajous Electron Plasma) ^j^M(DzfyX 



1^1 (a) 



(Si (b) mi 



7 




12 
11 



7^ 




•13 
12 
•11 



[mi (c) 




2 



14 

13 
12 
11 



imi (d) mi 



15 
12 
11 



(29) 



^2 9 2 8 3 9 1 ^- 




[Jg4 (a) @] [Jg 4 (b) m] 




(30) 



im3m 

35 




S0 2 =20(scc»J.5(fflTorr) 

LEP/RF=3 X 100/70 (?) , TSCmSSC-lOt 




10 20 30 

0 2 ^S(scco) 



(31) 



12 9 2 8 3 9 1 



+0.01 



e 
a. 



m 



-0.02 



T 



[$6i] 



S0 2 =20 (scco) , 5 (mTorr) 
LEP/RF=3X 100/70 T£&M&M0°C 



10 



• op en a 

A denser" 




20 30 
0 5 i5SS(scca) 



40 



50 



+0.01 



« -o.oi 

S 

U 

& -0.02 
-0.03 



T 



S0 2 /0 2 =20/20(scco), 5(mTorr) 
LEP/RF=3x 100/70 (W) 



A denseA* J-ygfl 




-60 



-35 



•10 



+ 15 



+40 



+65 



(32) 



12 9 2 8 3 9 1 ^- 



800 




o I 1 1 I I I I 

0 0. 1 0. 2 0. 3 0. 4 0. 5 0. 6 



800 




0 0. I 0. 2 0. 3 0. 4 0. 5 0. 6 
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(mi 01 



800 




0. I 



0.2 



0. 3 0. 4 



[§n i mi 



800 




0 I 1 ■ 1 1 ! I 

0 0. I 0. 2 0. 3 0. 4 0. 5 0. 6 
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[Hi 2i] 



800 




0 0. I 0. 2 0. 3 0. 4 0. 5 0. 6 



imi 3m] 



800 




0 1 » = 1 1 1 : I I 

0 0. 1 0. 2 0. 3 0. 4 0. 5 0. 6 

X( M m) 



(35) 



S2 9 2 8 3 9 I 



im i 40] 

100000 | 




o — . a 



10 



20 40 60 80 



I0O 



100000 




(36) 



12 9 2 8 3 9 1 § 



III 6(21] 



100000 




[fill 7 ml 



Log scale 
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